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Abstract The systematic evolution of Hedysarum (Leguminosae) distributed in Mongolian Plateau 
had been studied by Maximum Same Step Method of Xu Ke xue. According to the results of cladis- 
tic study, the two new subgenera Subgenus HedysaraY.Z. Zhao et al. and Subgenus Fruticosa Y. Z. 
Zhao et al. were erected in Hedysarum of Mongolian Plateau. Furthermore, the genus was subdivid¬ 
ed into four sections, such as Sect. FruticosaB. Fedtsch., Sect. Obscura B. Fedtsch., Sect. Multi- 
caulia Boiss, Sect. Subacaulia Boiss which was consistent with the treatment in “Flora of USSR” 
(1945). 
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□ 1 

Table 1 

Sections 


Sect. 
Obscura 
B. Fedtsch. 


Sect. 

Multicaulia 

Boiss 


Sect. 

Subacaulia 
B. Fedtsch. 


Sect. 

Fruticosa 
B. Fedtsch. 


□ □□□□□□□□□□□□□□ 

Systematic analysis of Hedysarum in Mongolian Plateau 

Species 

1. H. vicioides Turcz. 

la. H. vicioides Turcz. var. alashanicum (B. Fedtsch.) Y. Z. Zhao et ah 

2. H. alpinum L. 

3. H. arcticum B. Fedtsch. 

4. H. inundatum Turcz. 

5. H. austrcsibiricum B. Fedtsch. 

6. H. neglectum Ledeb. 

7. H. dahuricum Turcz. 

8. H. brachypterum Bunge 

9. H. gmelinii Ledeb. 

10. H. sangilense Krasnob. et Timoch. 

11. H. chalchorum Ulzij. 

12. H. iliaise B. Fedtsch. 

13. H. petrovii Yakovl. 

14. H. krylovii B. Fedtsch. 

15. H. setigerum Turcz. 

16. H. ferganaise Korsh. _ 

17. H. multijugum Maxim. 

18. H. scoparium Fisch. et Mey. 

19. H. fruticasum Pall. 

19a. H. fruticosum PalL var. ligncsum (Trautv. ) Kitag. 

19b. H. fruticosum PalL var. gobicum Y. Z. Zhao et al. 


Species numbers 


6 


4 


6 


3 


1 □□□□□□ 

□ □□□□□□□ • □□□□□□□□□□□□□ 
on. □□□□□□□□□□□□□□□□>□□ 
□□□□□□□□□□□□□□□□□□□□a 

□□□□□;□□□□□□□□□□□□□□□□ 

□□.□□□□□□□□□□□□• 

2 □□□□□□□□□□ 

□ □□□□□□□□□□»□□□ 19 □ □ □ , 
□ □□□□□*□□□□□□□□□□□ 0 ’ 1 » 2 , 
nQDD,□□□□□□□□□□□: 

(DQ □□□□ -*□ □□ 0-1 

(2) Q □□□□□□ - □□□□□□ 0-1 

(3) Q □□-□□□ 0-1 

(4) Q □□□□□□□□ -□□□□□□□ 

□ □ 0 - 1 

(5) Q 0 

— 1 

(6) D □□□□□□□□□ -□□□□□□ 

□ 0 — 1 


(7) Q □□□ - □ □ □ 0-1 

(8) Q □□□□□□□□ -□□□□□□□ 

□ □ □ 0-1 

(9) Q □□□□□□□□□□□ - □□□□ 

□ □ □ 0-1 

(10 )□ □□□□□□□□□ 2/3 — □ □ □ □ 

□ □ 1/2 — □ □ □ □ □ □ 1/3 0—1—2 

HI IQ □ □□□ □□ 3 ~ 5 □ -□□□□□□ 

□ 1 2 □ -□□□□□□□□ -□□□□□□ 

0—1 — 2 

(12 )□ □□□□□□ - □□□□□□□□ 0 

— 1 

(13) Q □□□□□□□ - □□□□□□□□ 

□ o— 1 

(14) □ □□□ - □□□□□□ -□□□□ 

□ □ 0 — 1—2 

(15) Q □□□ - □□□□□□ -□□□□ 

□ □ 0—1 — 2 

( 16 ) □ □ □ □□ □□ □ 

'□□□□□□□□ 

•□□□□□□□□□ -*D □□□□□□□□ 0-1-2 

(17)Q □□□□ - □□□□□ -□□□□ 

□ 0—1 — 2 
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□ □ □ □ 


21 □ 


(18 )□ □ □ □ □ □ —□□□□□□□□ 0- -1 
1 □□□□□□□□□□□□□□•□□□□□ 
(19 )□ □□□□□□□□ (0 D 2). 

□2 □□□□□□□ 


Table 2 Coding of character states 


Species 








Character States 








i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

multijugum 

i 

0 

0 

0 

1 

1 

0 

1 

1 

1 

3 

1 

0 

1 

1 

2 

0 

1 

0 

scopaqrium 

i 

0 

0 

1 

1 

1 

0 

1 

1 

1 

3 

0 

0 

2 

2 

1 

0 

1 

1 

fruticosum 

i 

0 

0 

0 

1 

1 

0 

1 

2 

1 

3 

0 

0 

1 

1 

1 

0 

1 

0 

vicioides 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

3 

0 

0 

0 

0 

0 

1 

0 

0 

alpinum 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

1 

0 

0 

arc ti cum 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

2 

0 

0 

inundatum 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

2 

0 

0 

austrosibiricum 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

2 

0 

0 

neglect um 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

2 

0 

0 

1 

1 

0 

2 

0 

0 

dahuricum 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 

brachy pterum 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

2 

0 

0 

1 

1 

1 

0 

0 

0 

gmelinii 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 

sangilense 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

2 

0 

0 

1 

1 

1 

0 

0 

0 

chalchorum 

0 

1 

1 

0 

1 

1 

1 

0 

1 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 

iliense 

0 

1 

1 

0 

1 

1 

0 

0 

2 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

petrovii 

0 

1 

1 

0 

1 

1 

0 

0 

2 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

kiy lovii 

0 

1 

1 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

setigerum 

0 

1 

1 

0 

1 

1 

0 

0 

1 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 

ferg anense 

0 

1 

1 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

0 

0 

0 


□ □□□□(□□ 2 ). 

(□ □ 3). 


□ □ □ □ CN= 0. 1703 □□,□□□□□□□ 

□ >V 


□3 □□□□□□□□□□ 

Table 3 Compatibility analysis among species 


ch 1C h. — KN(i) * CN(i) 


1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 ~ 1 * 

0 . 0400 

2 

0 

0 

0 

0 

0 

0 

1 

0 

2 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

2~5 * 

0 . 2000 

3 

0 

0 

0 

0 

0 

0 

1 

0 

2 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

3~5 * 

0 . 2000 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 ~ 0 * 

0 . 0000 

5 

0 

0 

0 

0 

0 

0 

1 

0 

2 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

5~5 * 

0 . 2000 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

2 

0 

0 

6~5 * 

0 . 2000 

7 

0 

1 

1 

0 

1 

0 

0 

0 

1 

0 

2 

0 

0 

1 

1 

1 

1 

0 

0 

7- 10 * 

0 . 4000 

8 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8~ 1 * 

0 . 0400 

9 

1 

2 

2 

0 

2 

0 

1 

1 

0 

1 

6 

0 

0 

0 

0 

2 

0 

1 

0 

9 ~ 19 * 

0.3958 

10 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 ~ 1 * 

0 . 0400 

11 

0 

1 

1 

0 

1 

3 

2 

0 

6 

0 

0 

0 

0 

3 

3 

3 

2 

0 

0 

11-25 * 

0 . 3623 

12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 -20 * 

0. 0000 

13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 -30 * 

0. 0000 

14 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

3 

0 

0 

0 

0 

0 

2 

0 

0 

14~6 * 

0 . 1250 

15 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

3 

0 

0 

0 

0 

0 

2 

0 

0 

15~6 * 

0 . 1250 

16 

0 

1 

1 

0 

1 

0 

1 

0 

2 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

16~9 * 

0 . 1875 

17 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

2 

0 

0 

2 

2 

0 

0 

0 

0 

17-9 * 

0 . 1875 

18 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 ~ 1 * 

0 . 0400 

19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

19~0 * 

0 . 0000 


Total KN= 10S General CN= 0. 1703 

3 □□□□□□□□□□□ 

□□□□□□□□□□□□□□□□□□□□ 


□ .□□□□ 19 □□□□□□□□□□ 4 □ , □ □ 

□ □□□□□□. □□□□□□□□□□ [2g DD 
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□ □ □ □ [21] 0 0 □ □ □ l)o 

l volutionarj. length coefficient =0 1349 

0,2 3 3 6.5 9 7 12.8 


- 9 negl. 

- 6 arcl. 

-5 alpi. 

—-—■-4 vict. 

, -8 aust. 

-U-----7 inun 

-19 ferg. 

I- M chal. 

— . — I - 18 sen. 

- 17 kryl. 

I- 15 il ie. 

-—— I ■- 16 petr. 

--——-10 datiu. 

- - --- I 2 gruel. 

- 13 sang. 

- 11 brae. 

---3 frui. 

-2 scop. 

--——-- I mulr. 

+.+.+-*-+-1-+----*-H- 

0.2 3.3 6.5 9,7 12.8 

□□ □□□□□□□□□□□□□□□ 

Cladistic tree of Hedysarum in Mongolian Plateau 

□ □*□□□□□□□□ H. petrovi i Yakovl. 

□ □□□□□□□□□□□*□□□□ 5□ □ □ □ 

OD D D “ Hedysarum setigerum Turcz. [] [] [] [] 

□ □□//. gmelinii Ledeb.[] H. dahuricum Tur 

cz. ex B. Fedtsch.; H. kiylovii Sumn., H. 
sangilense Krasnob. ex Timoch., //. ferganense 
Korsh., //. chalchorum Ulzij., H. iliense B. 

Fedtsch. DDDDDDDDD H. brachypterum 
Bunge □□□□□•□□□□□□□□□□□□□ 
□□□□□□□Do □□□□□□□□□□□□□ 

D D D D D D : Sect. Obscura ODD’ Sect. Multi- 
caulia D D • D D D Sect. Subacaulia, Sect. Fruti- 
cosa □□□□□□□. 

□□□□□□□□□□□□□□□□□□□□ 
00000 0-000000 >0 0000000 
0-0 0 0 0-0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
000 00 000 0,000000000000 
0000000000000,00000000 

□ □□ Do 00000000000000,00 

□ □□□□□□□□□□□□□□:□□□□□□ 

□ □□□□□□□□□a -□□□□□□□□ □ 

□ □ -*0 000000000000000 - 

□ □ □ o 

□□□□□□□□□□□□□□□□□□□ 
0,0000000000° □□□□□□•□ H. 
saoparium Fisch. et Mey-0 0000000-00 

ODD DD 0 0,0 □ DO 0 0 0 0 0 0 DO » □ 

0 0 0,0 H. multijugum Maxim. □□□□□□ 
0 0 ; H. krasnovii B. Fedtsch. 000000-00 


□ □□□.QQQ GaGQQQGG GQ. G 

RavenC 1975 ) [ 221 000-00000000000 
DDDD000 x = 7 0 0 0 0 0. 0 0 0 
(1995) [ 191 0 “0 0000000:0000000 
00 ”0 00-00000000 x= 7 0 0 0 0 0 - 
ODD 0 0 0 x = 6.8.9 0 0 000° 00000 
DD0D00000DDDD0 x=8, 0 0 0 0 0 
DDD00D000 x= 7, 0 0 ’ 0 0 0 0 0 0 0 
0000000000000000000 ° 

4 0 0 0 0 0 

(DO 0 0 0 0 

Subgenus Hedysara Y.Z. Zhao et al. 

Herba perennis. Carina dorso obtusa. Dens caly- 
cis saepe longior. Legumen maturum complanatum. 
Lectotypus; Hedysarum coronarium L. 

D000D0DDDD0 3Q0 16 00° 

( 2)0 0000000 000 

Subgenus Fmticosa Y.Z. Zhao et al. 

Suffrutex. Carina dorso arcuata. Dens calycis 
breviter. Legumen maturum globosum vel manifesto 
elevatum. 

Typus; Hedysarum saoparium Fisch. etMey. 

00000000000000 30 0° 
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□ □ □ □ 


5 

(□□□□□ Subgenus Hech’sara ). 

2- □□□□□□□»□□□»□□□□□□□□□• 

3- □□□□□(□□□□□□ Sect Obscura B. Fedtsch. );□□□□□□□□□□□□□□•■ 

4- 

5. □ □ □ □ □ □ □ . 1. □ □ □ □ □ □ H. vicioides Turcz. 

5- □□□□□□□□□□□ . 

. la- D D D D D D D D H. vicioides Turcz. var. alaschanicum (B. Fedtsch. ) YZ. Zhao et al. 

4- □□□□-□ 

6- 

7-l/3~ 1/4 

8- □ □ □ □ □ . 2. Q □ □ □ H. alpinum L. 

8- D D D D D . 3. D D D D D H. arcticum B. Fedtsch. 

7. □ □ □ □ □ □ □ □ □ □ □ □ ; □ □ □ □ □ □ □ 1/2 . 4. □ □ Q □ □ H. inundatum Turcz. 

6- □□□□□□□□. 

9. □ . 5. □□□□□□□ H. austr csibiricum B. Fedtsch. 

9- □ □ . 6. □ □ Q Q Q H. neglect um Ledeb. 

3- □□□□□(□□□□□□ Sect. Multicaulia Boiss; □ 

10. 1.5-2D,□□□□□□ 2/3~ 3/4 . 

. 7. D D D D D D H. dahuricum Turcz. ex B. Fedtsch. 

10 . □ □ □ □ . 

11. □ □ □ □ □ □ 1/2; □ D D D □ □ □ □ . 8. □ □ □ □ □ H. brachypterum Bunge 

!!•□□□□□□ 2/3. 

12- □ □ □ □ □ □ 1. 5 ~ 2 □ . 9. D □ □ □ □ H. gmelinii Ledeb. 

12- D D D D D D D D . 10- D D D D D H. sangilense Krasnob. et Timoch. 

2- □□□□□□□ (□□□□□□ Sect. Subacaulia Boiss); 

13. . 11. □ □ □ □ H. chalchorum Ulzij 

13. □ □ □ □ . 

14. □ □□□□□□□□;□□□□□□ □ 4~ 5 D ;□□□□□□□□□□□□□□ . 

. 12. □ D D D D H. iliense B. Fedtsch. 

14. □□□□□□□□, 

15. □ □ □ □ □ □ 1/2 □ □ □ 1/2 

16. □□□□□□□ 3-5 □ . 

17. □ □ □ □ □ ; □ □ □ □ □ □ 1/3 . 13. D D D D D D H. petrovii Yakovl. 

17- □□□□□□□□;□□□□□ □ 1/2 . 14. □ □ □ □ □ H. krylovii Sumn. 

16- □□□□□□ □ 1. 5 ~ 2 □;□□□□□ □ 1/2 . 15. D □ □ □ □ H. setigerum Turcz. 

15. □ □ □ □ □ □ 3/4; □□□□□□□ 2~ 3 □ . 16. □□□□□□ H. ferganense Korsh. 

1 -Subgenus Fruticcsa Y.Z. Zhao et al.; Q Q 
D D D D D Sect. Fruticosa B. Fedtsch.). 

18. . 

. 17. D D D D D 7/. multijugum Maxim. 

18. 

19. □□□□□□□□□□;□□□□□□ 1/2; . 

. 18. [] [] [] [] [] H. scoparium Fisch. et Mey. 

19. □□□□□□□□□□□□•□□□□□(□□□□□)□□;□□□□□□ V 3; 

□ . 

20. □ □ □ □ . □ 60- 120cm; 

21. □□□□□□□> □□□□□□□□□□□□□ . 19a. □ □ □ □ □ H. fruticosum Pall. var. fruticcsum 

21-D D D D D D D - D D D D . 19b. DDT/, fruticosum Pall. var. lignosum (Trautv. ) Kitag. 
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1 □ 


20. □ □ □ □ . □ 10 ~ 30cm; □□□□;□□□□□□□□□□□□□□ . 

. 19c. Q Q G n n H. fruticosum Pali var. gobicum Y. Z. Zhao et al. 
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